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Introduction 


Numerous studies have been done and many more are in progress; all examin- 
ing some aspect of the energy dilemma. Although many involve Montana, they are 
primarily focused on the state's position in the national energy picture and few 
have examined the future domestic energy needs of the state. Recognizing the 
importance of analyzing and understanding Montana's own energy requirements, the 
Montana Energy Advisory Council has initiated a program designed to fill this gap. 
This paper summarizes the progress of this work and presents the initial energy 
consumption projections for Montana. 

It should be noted that we presently are at the beginning stages of analyz- 
ing the available data and, therefore, have not attempted to develop a compre- 
hensive energy projections model but rather have used some rudimentary tools in 
order to form a base from which more sophisticated projections can be made. Since 
many factors have not been included in the analysis, and since great uncertainty 
surrounds future energy prices, technology and availability, these projections 
should not be interpreted as absolute forecasts of future energy use in Montana, 
but, rather, as ball-park estimates of Montana's future consumption. 

Although this initial analysis is simple, it has yielded some insight into 
the future energy use of Montana. This paper outlines the methodology employed, 
the relationships used for the projections, and provides graphical presentation 


of the forecasts. 


Methodology 


From the onset of the project, it was decided that the analysis should 
be straightforward and understandable. Therefore, we have opted not to con- 
struct a large and sophisticated regional energy supply and demand model but 
rather have concentrated on understanding Montana consumption, an admittedly 
small portion of the regional energy picture, but perhaps the most important 
aspect at the moment for those whose primary interest is the Montana energy 


situation. 


Data Base 

The primary data source for most of the energy and fuels data was the 
United States Bureau of Mines. This allowed the use of a consistent, long-term 
data base from which to make projections. Other sources used to supplement this 
include the Montana Public Service Commission, the Federal Power Commission and 
the two principal utilities in Montana. Approximately 200 data series were 


automated to facilitate this analysis and these are listed in Appendix A. 


Hypothesis 

The principal projection hypothesis was that the level of consumption of 
a particular energy fuel is determined by the number of consumers, the temperature 
during the year, the price per unit of the fuel and the price per unit of com- 
peting energy sources. It is clear that the level of energy consumption can be 
partitioned into two principal components: (1) average consumption per consumer, 
and (2) the number of consumers. The number of consumers is related to the popu- 


lation level which in turn is primarily influenced by the level of economic 


activity. To some extent, the average consumption per consumer is also deter- 
mined by the level of economic activity, but, more importantly, theory tells us 

it should be functionally related to the price of the fuel, the price of competing 
fuels and the temperature for a given year. The price relationships influence 
appliance saturation anc usage, as well as the level of conservation effort. 
Trying to estimate a single relationship that could clearly separate these effects 
would only complicate the picture and, since population projections frequently 
change, we have concentrated our initial efforts on explaining consumption per 
capita and then, by using population projections for Montana, generating total 


consumption estimates. Therefore, equations of the following form were estimated: 


(Gb) ie C2 EOS acy a,T ne aHDD + a3Pi a agPs 
Where: Ci/POP = consumption per capita of energy source i. 
Wb = time. 
HDD = heating degree days. 
Pi = price per unit of energy source i. 
PW = price per unit of competing energy source j. 


A priori, we expect an inverse relationship between consumption and the 
price of the fuel and a positive relationship between consumption and the price 
of competing fuels. This means that as the price of electricity increases, con- 
sumption of electricity should fall and consumption of competing energy sources, 
such as natural gas, should increase. The price variables are the prices paid 
by each group of consumers, i.e., for industrial natural gas consumption per 
capita, the industrial natural gas and electricity prices were used. The household 
natural gas price, deflated by the U.S. Consumer Price Index, was used in the 


household/commercial natural gas equation. The industrial price was deflated 


by the Wholesale Price Index. Both the time-trend variable (entered to proxy 
for variables not easily quantified, such as appliance saturation, standard of 
living, etc.) and the number of heating degree days should exert a positive 
influence on the level of consumption. 

Preliminary analysis indicated a positive correlation between the level 
of consumption and both price variables for many of the electricity and natural 
gas equations. This unexpected result can be explained by the fact that the 
real price of both fuels declined during the 1960's while consumption of each 
increased. To circumvent this problem, an alternate form of Equation (1) was 


estimated for the electricity and natural gas sectors and is given below: 


(2) Ci/POP = bo + bjT + b, HDD + b3 GP/EP 
Where: GP = real price per unit of natural gas. 
EP = real price per unit of electricity. 


The ratio GP/EP has increased steadily during the past years indicating 
that the price of natural gas has been increasing faster than the price of 
electricity. The regression results should indicate a positive correlation 
between this ratio and the consumption of electricity end a negative relation- 
ship for the natural gas equation. The price ratio entered in the equation was 
scaled to account for the relative BTUs available from each fuel by multiplying 


V/ 
by .0034. 


1/ Clearly this only served to scale the estimated coefficient on the price 
ratio which means that without the adjustment the coefficient would be 
b3/.0034. 


A third equation form, utilizing time-trend analysis, was also estimated. 
By the nature of time-trend analysis, projections of the trend will yield an 
accurate forecast of the future if the historical relationships hold in the 
future. Thus, time-trend forecasts are based on an assumption that the forces 
which have produced certain trends in energy consumption in the past will continue, 
thus producing similar changes in the future. If these underlying forces, such 
as economic activity, population level, prices and so forth, do not follow their 
historical growth paths, a time-trend projection of the future will not be valid. 
This problem is particuiarly relevant to analysis of energy use in Montana. 
During most of the 1960's, the total population of Montana decreased, while total 
energy usage increased, which implies that the major contributory factor toward 
higher levels of energy use was not more consumers but more consumption per capita. 
This implies that if Montana had undergone substantial population growth during 
the 1960's, total energy use would have been even greater. Given there has been 
increased population during the 1970's, a trend of total consumption over time 
estimated for the 1960's would underestimate consumption in the 1970's since 
this simple trend would account for some of the increased consumption per person 
but would not include the greater number of consumers. By attempting to explain 
consumption per capita rather than the level of consumption as a time trend, we 
have tried to circumvent this problem. 

In addition to the time trend, the number of heating degree days (a 
Measure of annual temperature variation) was included to account for some of 
the year-to-year fluctuations in consumption. This variable indicates the number 


of degree days that the temperature was below a certain level. Therefore, the 


greater the number of degree days, the colder was that particular year. The 
number used in this study is for the Billings area. The ability of temperature 
to influence the time trend can be shown by examining the implied annual growth 
rates calculated from electricity consumption data for Montana. For this 
explanatory comparison only, growth rates were calculated by using the beginning 
point and end point consumption only and do not take into account fluctuations 
which occurred during the intervening years. Three growth rates for three dif- 
ferent time intervals and the number of heating degree déys in beginning and 


ending years are given in Table l. 


Table 1 


Annual Growth Rate in Electricity Consumption vs. 
Annual Temperature Variation Montana 


Beginning Year Ending Year Implied 

Electricity Electricity Annual Beginning Ending 

Consumption Consumption Growth Year Heating Year Heating 
Interval (million kwhr) (million kwhr) RacCmm Degree Days Degree Days 
1968-1972 8,555 10,224 2 ays ISIS 6,657 1,952 
1968-1973 8,555 9,343 + 1.8% 6,657 7,004 
1970-1973 10,020 9,343 - 2.3% Uris ys 7,004 


Sources: Edison Electric Institute and the National Oceanographic and Atmospheric 
Administration. 


The first interval indicates an annual electricity growth rate of 4.5 


percent, but the beginning year, 1968, was warm relative to the ending year, 1973. 


so 


A smaller difference in temperature and a correspondingly smaller growth rate 

is indicated for the interval 1968-1973. Using 1970 as a beginning year, a cold 
year, and 1973 as an ending year, a warmer year, results in a negative growth 
rate of -2.3 percent. This suggests that one of the principle determinants of 
the year-to-year fluctuations in energy consumption is the average weather exper- 
ienced during the year. Therefore, we have included the number of heating degree 
days as one independent variable in the analysis. The time trend-equation with 


the temperature variable is given below: 


(3). 1Ci/POR,— Co Cyl co HDD 


Although we cannot forecast future annual weather patterns, including 
the temperature variable in the equation reduces the variation attributed to the 
time trend and improves the statistical fit of the estimated equations. 
Multiple-regression analysis was used to estimate Equations (1) and (2) 
for total consumption of electricity, natural gas and petroleum, as well as use 
of each fuel by the household/commercial and industrial sectors. Since there is 
a large difference in regional natural gas prices, relationships were also esti- 
mated for the eastern and western regions of the state. A list of the counties 
in each region is given in Appendix B. Equation (3) was also estimated for those 
fuels and uses mentioned above and for total energy consumption. Various equations 
other than those shown above, but using no additional variables, were also 
estimated. Equations were estimated over both the 1960-1974 period and the 
1967-1974 period. The estimated equations that contained significant coefficients 


(using the student-T test) are listed in Appendix C. 


Consumption Projections 


Economic theory suggests that one of the major determinants of consump- 
tion is price. However, one of the critical assumptions of forecasting is that 
we can predict the explanatory variables better than we can explain the dependent 
variable. For example, assume we are trying to forecast X and we know X = 2Y. 

If we can only project Y within iz 20 percent but can predict X within Y 10 percent, 
then it makes sense to project X directly. Projecting Y first would be like 
determining the number of people by counting the number of feet and dividing by 
two. Since we know little about future energy prices at this stage, and because 
Equation (3) fit the data better, we have decided to base these initial projections 
on the time-trend equation form. The equations used for the projections are given 
in Table 2. The number below each coefficient is the student-T statistic and is 

an indicator of the degree of confidence in the parameter. The Durbin-Watson 
statistic is a test for serial correlation. The key to the variables is provided 
in Table 3. 

A few factors should be kept in mind when analyzing the projections. Fore- 
most is the fact that these are simple time-trend equations and such factors as 
new technology, availability of energy, fuel substitution and relative BTU ef- 
ficiency have not been explicitly taken into account. Relative fuel prices are 
also assumed to change as they have in the past. Althcugh many promising areas of 
energy conservation are being explored, they have not keen factored into this 
base forecast. It should also be stressed that these projections assume that there 


will be no future supply constraints. 
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** Significant at the 95 percent level 
* Significant at the 90 percent level 
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Table 2 


Per Capita Energy Projection Equations - Montana 


Units 


thous BTUs 
per person 


thous BTUs 
per person 


thous BTUs 
per person 


thous kwhr 
per person 


thous kwhr 
per person 


thous kwhr 
per person 


thous mcf 
per person 


thous mcf 
per person 


thous mcf 
per person 


thous mcf 
per person 


thous mcf 
per person 


thous mcf 
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thous bar 
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Period 
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1967-1974 
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1967-1974 


1967-1974 


1967-1974 


1967-1974 
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1967-1974 
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Source: Montana Energy Advisory Council. 
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Table 3 


Key to Abbreviations 


TENERGY = total energy consumption per capita. 

HHCOMENERGY = household/commercial energy consumption per capita. 
INDENERGY = industrial energy consumption per capita. 

TELECT = total electricity consumption per capita. 

HHCOMELECT = household/commercial electricity consumpticn per capita. 
INDELECT = industrial electricity consumption per capita. 

TGAS = total natural gas consumption per capita. 

HHCOMGAS = household/commercial natural gas consumption per capita. 
INDGAS = industrial natural gas consumption per capita. 


EHHCOMGAS eastern region total natural gas consumption per capita. 


WHHCOMGAS 


western region natural gas consumption per capita. 
EINDGAS = eastern region industrial natural gas consumption per capita. 
WINDGAS = western region industrial natural gas consumption per capita 


TPETRO = total petroleum consumption per capita. 


The future consumption per capita estimates are presented in Table 4 
with the implied compounded annual growth rates for the 1974-1990 interval. Total 
energy consumption per capita is projected to increase 27 percent over the next 15 
years with household/commercial and industrial consumption increasing 18 percent 
and 37 percent, respectively. A much different picture resulted for the elec- 
tricity. Total electricity consumption per capita is projected to increase 53 
percent and household/commercial consumption per capita should increase 69 percent 
while industrial consumption per capita increases only 15 percent. Industrial con- 
sumption per capita of natural gas is projected, based on historical trends, to 
grow by 63 percent by 1990, but household/commercial will grow by only 15 percent. 
Total natural gas consumption per capita increases 40 percent. When the state 
natural gas consumption per capita was separated into an east and west component, 
diverse results were obtained. Household/commercial consumption in the western 
region is projected to increase 23.5 percent as compared to the increase in the 
eastern region of only 11.7 percent. The opposite occurred in the industrial 
sector with consumption per capita increasing 40 percent in the west, but 138 
percent in the east. Fer capita consumption of petroleum products is projected 
to increase 20 percent by 1990. It should be noted that these projections have 
not included the effects of interfuel substitution and price changes. If the 
cost of using one fuel increases to such a level to make it economically 
feasible to switch to another fuel, the consumption per capita of each fuel 
will accordingly decrease and increase, respectively. Most industrial con- 
sumers in Montana, faced by natural gas curtailments, have contingency plans 
to convert, or are in the process of converting, from natural gas to either coal 
or electricity. Rapid price increases in all energy sources will also cause 


decreases in consumption. Estimates of this price effect range from a decrease 


= or 
Table 4 


Projections of Per Capita Energy Consumption in Montana, 1974-1990 


Average Annua 
Variable Units 1974 1975 1980 1985 1990 Growth Rate 


(percent) 

TENERGY Million BTUs 350.0 S55a15 385.2 4314.9 444.6 ae 
per person 

HHCOMENERGY Million BTUs 108.3 S28 120.0 12422 128.4 12 
per person 

INDENERGY Million BTUs L208 AIAN! TSG. a7 S126 166.5 230 
per person 

TELECT Thousand Kwhr 14.2 ALA SS, 19.0 204 DAS 8 DET 
per person (48. 4) (60.0) (64.8) (69.6) (74.4) 

HHCOME LECT Thousand Kwhr Bez 5.8 6.8 Ta8 8.8 Si 
per person Ci) (19.8) (2'5:-)) (26.6) (30.0) 

INDELECT Thousand Kwhr 9.0 Al 9N5 10.0 10.4 9 
per person (30.7) (Bio) (32.4) (34.1) (35.25) 

TGAS Thousand MCF 1O4e3 aba [aT pc 124.8 3523 145-28 Papel 
per person (104. 3) Chia) (124.8) (135.3) (A523) 

HHCOMGAS Thousand MCF 52e2 5529 Byieeo 58h 7 60.1 -9 
per person (5252) (55.9) (5:77-33) (58.7) (60.1) 

INDGAS Thousand MCF 48.0 5sta 61.6 + 69.8 TS: 3.2 
ber person (48.0) (53.4) (61.6) (63.8) (78.1) 

EHHCOMGAS Thousand MCF 55.6 59.6 60.4 Gee 62.1 7 
per person (55.6) (59.6) (60. 4) (Gils. 2)) (G25) 

WHHCOMGAS Thousand MCF 40.8 AS ot 45.9 48.2 50.4 Loe 
per person (40.8) (430) (4529) 4(4822) (50.4) 

EINDGAS Thousand MCF 41.9 52: rE 67.3 88.5 99.8 5.6 
per person (41.9) sy Weed 2), (Sis) (83.5) (99.8) 

WINDGAS Thousand MCF 49.5 Sa 58.8 64.0 69.3 2 
per person (49.5) ((eias))) (58.8) (64.0) (69.3) 

TPETRO Thousand Bals. EES) 34.4 34.9 B25 40.1 My 2 
per person (186.8) (19276) ~~ (G9524) (22020) (224. 4) 

i -0625 


/. 
Computed from the ar suger consumption per capita 


, 1974 consumption per capita ; 


A 


Source: Montana Energy Advisory Council. 
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of 1.5 percent to .5 percent in consumption for a 1.0 percent increase in 
price. 

Projections of total consumption were calculated by combining the con- 
sumption per capita forecasts with the state population projections in Table 5 
provided by the Department of Community Affairs. The results are shown in 


Table 6. 


Table 5 


Montana Population Projections, 1975-1990 
(In Thousands) 


1975 747.4 
1980 ASS 
1985 845.6 
1990 906.0 


Source: Montana Futures Process, Research 
and Information Systems Division, 
Montana Department of Community 
Affairs, July 1976. 


Seti = 


Table 6 


Projections of Energy Consumption in Montena, 1974-1990 
(Numbers in Parenthesis are in Trillions of BTUs) 


be Bs ee eee 
Ll 

Average Annual — 

Growth Rate 


Variable Units 1974 1975 1980 1985 1990 (Percent) 
Sane Ss hospi ea el ee > en ee i ees Ie eee ee ee 
TENERGY Trillion BTUs 257.9 265.7 301.6 350.8 402.8 2.8 
HHCOMENE RGY Trillion BTUs 79.8 86.5 94.0 105.0 16.3 2.4 
INDENERGY Trillion BTUs 89.8 Shi UST e) 107.0 2852 150.8 Si 
TELECT Thousand Kwhr 10456 13154 14879 17250 19751 Aa 
(35167) (44.9) (50.8) (58.8) (67.4) 
HHCOMELECT Thousand Kwhr 3812 4335 5325 6596 7973 | : 
(L310) (14.8) (23.2) (22)5)) (27.52) 
INDELECT Thousand Kwhr 6619 6801 7439 8456 9422 Paes 
(22)56)) (23.2) (25.4) (28.8) (32275) 
TGAS Thousand MCF 78135 85428 97731 114410 132095 SiS fo! ; 
(78.1) (85.4) (97.7) (a5l4.-4), (23220) 
HHCOMGAS Thousand MCF 42873 41780 44871 496 37 54451 1.5 . 
(42.9) (41.8) (44.9) (49.6) (54. 4) | 
: 
INDGAS Thousand MCF 32082 39911 48239 59023 70759 5. a 
(32.1) «£39.9) \¢448.2) (59.0) (10-7) 
EHHCOMGAS No Projections Made 
WHHCOMGAS No Projections Made 
EINDGAS No Projections Made 
WINDGAS No Projections Made 
TPETRO Thousand Bals. 24575 24170 27342 31701 36298 Diete 
(13726)> (S528) Sse Ka7eS)) 20328) 
-0625 


f x 
1/ Computed by the formula: Es consumption | | 
, 1974 consumption } 


Source: Montana Energy Advisory Council. 


Total energy consumption, depicted in Figure 1, is projected to increase 
by 56 percent by 1990. Industrial consumption rises at a faster rate than does 
the household/commercial consumption of energy. The lower solid line in Figure 
1 shows the effect of keeping consumption per capita constant at the 1974 level 
and allowing population to increase. Using constant energy consumption per 
capita, the increase in total consumption is reduced by half. 

Figure 2 portrays the growth in electricity consumption and indicates an 
increase of 89 percent by 1990. This figure also shows the household/commercial 
sector increasing at a rate twice as fast as the industrial sector and indicates 
the effect of constant per capita consumption of electricity. This results ina 
23 percent increase in electricity consumption by 1990 over 1974. 

Natural gas consumption is graphed in Figure 3 and indicates a projected 
increase of 69 percent by 1990. The much lower consumption due to constant 
consumption per capita is also shown and indicates a 21 percent gain in natural 
gas consumption attributable to the expected increase in Montana's population 
by 1990. 

Projections for the final sector, petroleum use, are shown in Figure 4. 
The effect of holding consumption per capita constant decreases the percentage 
increase from 48 percent to 23 percent. The prospects of higher petroleum prices, 
Canadian oil curtailments or another OPEC oil embargo could substantially lower 


these projections. 
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Figure 1: Total Energy Consumption in Montana, 
Historical and Projected, 1965-1990 


525 
450 
we 
a 
375 
Total Energy 
Consumption ee 
300 ysis pe a ae 
‘sgt oe ae “total Energy Consumption, 
With Constant Consumption 
neo Per Capita and Increasing 
Population 
225 
ee gd 
150 meme 
Industrial Consumption ) heer 
of Energy Bae ye ep 
a ao aaa 
Bi Wich - th — 
Ue artis ae 
ee cee 
75 Household / Commercial Consumption 
of Energy 
1965 1970 1975 1980 1985 1990 Year 


Source: Montana Energy Advisory Council. 
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Figure 2: Electricity Consumption in Montana, 
Historical and Projected, 1965-1990 
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Source: Montana Energy Advisory Council. 
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Figure 3: Natural Gas Consumption in Montana, 
Historical and Projected, 1965-1990 
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Source: Montana Energy Advisory Council. 
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Figure 4: Petroleum Consumpt 
Historical and Pro 


ion in Montana, 
jected, 1965-1990 


A mise see 


} 
Total Petroleum 
Consumption 
eo Total Petroleum Consumption, 
ee With Constant Consumption 
eek Per Capita and Increasing 
bees Population 
{ 
i 
' 
1965 1970 1975 1980 1985 


Source: Montana Energy Advisory Council. 


1990 


Year 


: te 
s ia’ 
ce | uh 
w 


. ne “ina he Stak annan' ae 


% biti aioe © 


- 77 ret "i 
i ex iprinedg)..' 
. 
~~ 
co a “~~ 
mn 
i : Lasot 
rts Gt ; iu” . 
" ' by Saturhi ab 
rele . ‘ wus dal ri , ae y, 
“~ 
BIA SANIOS sag Me Li, sill 
“ -— 
a ane 
— 
& = a> ate - re ee 


fat ( “ager”. i Ones ay 
Pra nid 


' palv bn Be ete! 


References 


Analysis of the 1974/1975 Decline in Petroleum Consumption, Federal Energy Admin- 
istration, March 9, 1976. 


Berman, M. B., et. al., The Impact of Electricity Price Increases on Income Groups, 
The Rand Corporation, August 1972. 


Chapman, et. al., "Electricity Demand Growth and the Energy Crisis", Science, 
Volume 178, Number 4062 (November 1972), 704-705. 


Daly, Herman E., “Eneryy Demand Forecasting: Prediction or Planning," Journal of 
the American Institute of Planners, Volume 42, Number 1 (January 1976). 


Doctor, R. D. and Anderson, K. P., California's Electricity Quandary: III. Slowing 
the Growth Rate, The Rand Corporation, September 1972. 


Draft Environmental Impact Statement on Colstrip Electric Generation Units 3 and 
4, Volume Two, Energy Planning Division, Montana State Department of Natural 


Resources and Conservation, November 1974. 


Energy Demand Studies: An Analysis and Appraisal, Committee on Interior and Insular 
Affairs of the U.S. House of Representatives, 1972. 


Energy Modeling, ed. M. F. Searl, Resources for the Future, 1973. 


Future Energy Options for Oregon, Energy Planning Program, Salem, Oregon, July 
LOG. 


Hu, Teh-Wei, Econometrics. Baltimore-University Park Press, 1973. 


The Montana Futures Process, Research and Information Systems Division, Montana 
Department of Community Affairs, June 1976. 


Wilson, J.W., “Residential Demand for Electricity", The Quarterly Review of Economics 
and Business, Volume II, Number 1 (Spring 1971), pp. 7-19. 


Wonnacott, Ronald J. and Wonnacott, Thomas H., Econometrics, New York: John Wiley 
ang Sons, Inc., £970. 


ROMY LTA. 
 tettett he ae beara | 
“dlabA Yorens | WabO ,nOtyeveng mumiea ser 
sEQUOID geomrl Re SOtaADNt gold yotoeWoess | 


euneio’ , "at iyo vedent ia bee daota beng sores 
-BOv FON | Cover a oe ; 


Mo Lfanmzvol velcasht tc nig 4 je Ao 
-(e°@l yeopnat) I seco ,S 


eae £ wasnt poliasene. 22 seri a.ge beset oe 
Lasges To teetodoniaqed ceee ehh nSs ates a" 


stivent Sng solxesat ne od damne (np tes ty 
TOL , ahr leben 

rvel ,ewwies edd aoF Rooted af 

“ ry 


Viol .dtper ,ae(ed .maipers Gutrgel4 yptool 


Pal hi pateders nenteye nctiaotigtal Gas, dene 


oe onnt 


Spinrad te wooly “isotveuy eft . "es bodas coin aah A 
EA aq (tek pany f 
ie 


(SLi WOE 1 #60% wae ~woltasmodols . oH camel. 


APPENDIX A 


Montena Energy Advisory Council Data Bank 


BLS = U.S. Bureau of Labor Statistics 


DCA 


Montana Department of Community Affairs 
DOFREV = Montana Department of Revenue 
EEI = Edison Electric Institute 


MESA = Montana Employment Security Division, Department 
of Labor and Industry 


MOILGAS = Montana Oil and Gas Conservation Division, 
Department of Natural Resources and Conservation 


MPSC Montana Public Service Commission 


NOAA National Oceanographic and Atmospheric Administration 


USBOM = U.S. Bureau of Mines 
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APPENDIX B 
Counties in the Natural Gas Consuming 
Regions in Montana 


Eastern Region Western Region 
Big Horn Beaverhead 
Carter Blaine 
Custer Broadwater 
Daniels Carbon 
Dawson Cascade 
Fallon Chouteau 
Garfield Deer Lodge 
McCone Fergus 
Phillips Flathead 
Powder River Gallatin 
Prairie Glacier 
Richland Golden Valley 
Roosevelt Granite 
Rosebud Hill 

Treasure Jefferson 
Valley Judith Basin 


Yellowstone 


Lake 


Lewis and Clark 


Liberty 
Lincoln 
Madison 
Meagher 
Mineral 
Missoula 
Musselshell 
Park 
Petroleum 
Pondera 
Powell 
Ravalli 
Sanders 
Sheridan 
Silver Bow 
Stillwater 
Sweet Grass 
Teton 
Toole 
Wheatland 


APPENDIX C 


ENERGY CONSUMPTION PER CAPITA 
PROJECTION EQUATIONS 
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